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NATIONAL FOREWORD 

This Indian Standard, which is identical with ISO 7749-1 ; 1995 ^Agricultural irrigation equipment — 
Rotating sprinkles — Part 1 : Design and operational requirements', issued by the International 
Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards on the 
recommendation of the Irrigation and Farm Drainage Equipment and System Sectional Committee 
and approval of the Food and Agriculture Division Council. 

This standard was first published in 1987. With the revision of corresponding ISO standard, this 
standard is also revised to align it with latest ISO standard. While the Part 1 of this standard covers 
the design and operational requirements, Part 2 covers the method of test for uniformity of 
distribution. This revision incorporates among other the following major changes: 

— Definitions of some of the terms are revised and some new terms are included, 

— Sampling clause has been included. 

— The screening of test liquid (water) through a specified size of strainer has been incor- 

porated. 

— Test for resistance to hydraulic test at high temperature has been included. 

— The test pressure for hydraulic test at ambient temperature has been revised both for metal 
and plastic sprinklers. 

— Test procedure and requirements of water tightness of sprinkler and of nozzle connection 
are revised. 

— Test for distribution characteristics have been revised by adding water application rate and 
distribution curve. 

— Minimum requirement for diameter of coverage has been deleted in the revision and the 
same is to be declared by the manufacturer. 

In the adopted standard certain temiinology and conventions are not identical with those used in 
the Indian Standards; attention is drawn specially to the following: 

a) Wherever the words 'International Standard' appear, referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards the current practice 
is to use a point (.) as the decimal marker. 

In this Indian Standard, the following International Standards are referred to. Read in their respective 
place the following: 



International Standard 

ISO 7.1 : 1994 Pipe threads where 
pressure-tight joints are made on the 
threads — Part 1 : Dimensions, 
tolerance and designation 

ISO 2859-1 : 1989, Sampling proce- 
dure for inspection by attribute ~ 
Part 1 : Sampling plans indexed by 
acceptable quality level (AQL) for lot- 
by-lot inspectton 

ISO 7749-2 : 1990 Agricultural inriga- 
tion equipment — Rotating sprinkler 
~ Part 2 : Uniformity of distribution 



Degree of 
Correspondence 

Equivalent 



Identical 



Indian Standard 

IS 554 : 1985 Dimensions of pipe 
threads where pressure tight joints are 
made on the threads 

IS 2500 (Part 1) : 1992 Sampling in- 
spectlon procedure : Pan 1 Attribute 
sampling plans indexed by a accept- 
able quality level (AQL) for lot-hy-lot 
inspection (second revision) 

IS 12239 (Part 2) : 1994 Irrigation Equivalent 

equipment - Rotating sprinkler : Pan 
2 Method of test for uniformity of dis- 
tribution characteristics (first revision) 

(Continued on third cover) 
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Indian Standard 

IRRIGATION EQUIPMENT — ROTATING 

SPRINKLER 

PART 1 DESIGN AND OPERATIONAL REQUIREMENTS 

(First Revision) 



1 Scope 

This part of ISO 7749 specifies the design and opera- 
tional requirements of rotating sprinklers and sprinkler 
nozzles for agricultural irrigation equipment and their 
test methods. It applies to sprinklers intended for 
assembly in pipeline networks for irrigation and oper- 
ation at the pressures recommended by the manu- 
facturer. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 7749. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
part of ISO 7749 are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of I EC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 7-1 :1994, Pipe threads where pressure-tight 
joints are made on the threads — Part I: Dimensions, 
tolerances and designation. 

ISO 2859-1 ; 1969, Sampling procedures for inspection 
by attributes — Part 1: Sampling plans indexed by 
acceptable quality level (AQL) for lot-by-lot 
inspection, 

ISO 3951: 7989, Sampling procedures and charts for 
inspection by variables for percent nor)coniorming. 



ISO 7749-2: 1990, Irrigation equipment — Rotating 
sprinklers — Part 2: Uniformity of distribution and test 
methods. 

3 Definitions 

For the purposes of this part of ISO 7749, the follow- 
ing definitions apply. 

3.1 rotating sprinklen Device which by its rotating 
motion around its vertical axis distributes water over 
a circular area or part of a circular area. 

3.2 nozzle: Aperture or adjutage of the sprinkler 
through which the water is discharged. 

NOTE 1 A sprinkler may contain one or several cylindrical 
nozzles, or nozzles of other shapes. It may refer to either a 
single nozzle, or to a combination of nozzles in a multi- 
nozzled sprinkler. 

3.3 equivalent nozzle diameten Theoretical nozzle 
outlet diameter, calculated on the basis of nozzle 
pressure and flowrate. 

NOTE 2 The calculation is desaibed in annex A. 

3.4 minimum effective pressure, p^,^: Lowest 
working pressure declared by the manufacturer, 
measured near the base of the sprinkler, at a point 
situated about 0,2 m below the main nozzle of the 
sprinkler, but with the pressure gauge situated in the 
same plane as the main nozzle. (See figure l .) 

3.5 maximum effective pressure />^/. Highest 
working pressure declared by the manufacturer, 
measured near the base of the sprinkler, at a point 
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situated about 0,2 m below the main nozzle of the 
sprinkler, but with the pressure gauge situated in the 
same plane as the-main nozzle. (See figure 1.) 

3.6 range of effective pressure: Pressure range 
between the minimum effective pressure, p^f^, and 
the maximum effective pressure, p^nax' declared by 
the manufacturer as the pressure range in which the 
sprinklers operate effectively. (See figure 2.) 

3.7 test pressure: Water pressure within the range 
of the effective pressure (3.6) used for testing the 
sprinkler. 

3.8 nominal flowrate: Quantity of water per unit of 
time discharged by a sprinkler with a specific nozzle 
at ambient temperature at the test pressure declared 
by the manufacturer in the manufacturer's data 
sheets. 

3.9 radius of throw: Farthest distance measured, 
while the sprinkler is rotating normally, from the 
sprinkler centreline to the point at which the sprinkler 
deposits water at the minimum rate of 0.25 mm/h for 
a sprinkler whose discharge exceeds 75 l/h, and 
0.13 mm/h for a sprinkler whose discharge is equal 
to or less than 75 l/h, typically measured at any arc 
of coverage except at the arc extremes for part-circle 
sprinklers. 

NOTE 3 The respective values relate only to sprinklers in 
continuous operation. 

3.10 effective diameter of coverage: Twice the ra- 
dius of throw (3.9). 

3.11 trajectory height: Maximum height of the tra- 
jectory of the water stream above the sprinkler nozzle 
when operating at the test pressure. 

3.12 trajectory angle: Angle of the water stream 
above a horizontal plane, as discharged from the 
sprinkler nozzle operating at the test pressure. 

3.13 normal trajectory angle: Trajectory angle of 
20" and greater. 

3.14 low trajectory angie: Trajectory angle smaller 
than 20". 

3.15 sprinkler spaclngs: Distance between sprink- 
lers along the irrigation laterals and distance between 
laterals. 



3.16 coefficient of distribution uniformity, CDU: 
Uniformity of water application rate, depth or amount, 
at a given pressure and at a particular spacing, ex- 
pressed as a percentage. 

NOTE 4 The CDU is determined by the Christiansen 
method described in ISO 7749-2. 



3.17 wind speed: Average wind speed at the test 
site during the test of distribution uniformity of the 
sprinkler. 

NOTE 5 The calculation is described in ISO 7749-2. 



3.18 irrigation lateral: Branch supply line on which 
water distribution devices (sprinklers, emitters, 
drippers) are mounted directly or by means of fittings, 
risers or tubes. 



3.19 water distribution curve: Curve of application 
rates of the water accumulated in collectors laid out 
along a wetted radius, as a function of the distances 
of the collectors from the sprinkler. 



Dimensions in metres 



Sprinkler 
tested 



Main 
nozzle 




Pressuregauge 



O 



1 



Figure 1 — Location of pressure gauge for 
measurement of sprinkler pressure 
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Ronge of effective pressure 



Pressure 



P «n«n 



P nan 



ftif pressure 



Figure 2 — Range of effective pressure 



3.20 part-circle sprinkler: Rotating, sprinkler de- 
signed to irrigate a sector of a circular area, either with 
or without an attachment which enables it to be ad- 
justed to irrigate the entire circular area. 

3.21 pop-up sprinkler: Irrigation sprinkler which is 
designed for installation so that the nozzle is below 
ground level when not operating. 

NOTE 6 When the sprinkler is pressurized, the part con- 
taining the nozzle is raised so that the nozzle is above 
ground level for irrigation. When the pressure is shut off, 
the part containing the nozzle returns to its original position. 

3.22 collector: Receptacle into which the water 
discharged by the sprinkler is deposited during the 
test for radius of throw. 

3.23 ambient temperature: Temperature of the 
surroundings in the range of 15 'C to 30 *C, 



ment of parts, it shall be possible to replace the parts 
with standard tools; if special tools are required, the 
manufacturer shall be able to supply these tools. 

4.2.2 The sprinkler shall be connected to the riser 
by means of threads or other means that ensure 
proper strength of the connection. 

Sprinklers intended for threaded connection (see 4.3) 
to the pipeline or to risers shall be equipped with 
spanner flats or some other configuration, suitable for 
gripping with a standard open or adjustable wrench. 
Sprinklers having a plastics part for connection to 
risers may have other configurations (projections, 
slots, etc.) to facilitate manual assembly and removal. 

4.23 Replaceable nozzles shall be attached to the 
sprinkler by threading, push-in or any other method 
that permits rapid and effective replacement under 
service conditions. 



4 General requirements 

4.1 Materials 

Sprinklers shall be made of metals or plastics. Metal 
sprinklers shall be made from a copper alloy or of 
other metals whose mechanical properties and re- 
sistance to con^osion when used with irrigation water 
are not less suitable than those of copper alloys. 

Plastics parts of the sprinklers which conduct water 
and which are exposed to sunlight shall be opaque. 
Plastics parts of sprinklers exposed to ultraviolet (UV) 
radiation shall contain an additive resistant to UV 
radiation. 

On request, the manufacturer shall provide informa- 
tion as to the resistance of the sprinkler to chemicals 
used in agriculture. 

4.2 Construction and workmanship 

4.2.1 Sprinkler parts, including nozzles, of the same 
type and manufacture shall be interchangeable. 

If the construction of the sprinkler permits replace- 



4.3 Threaded connections 

In the case of sprinklers intended for threaded con- 
nection to a pipeline or to a riser, the threads shall 
comply with ISO 7-1. Altematively, other threads may 
be allowed provided that a suitable adaptor shall be 
supplied with each threaded connection, making it 
comply with ISO 7-1. 

4.4 Performance requirements 

The following performance requirements apply to 
sprinklers having one or more nozzles. 

4.4.1 Effective pressures 

The sprinkler shall rotate continuously and regularly m 
Its designed direction within its entire range of effec- 
tive pressure from the minimum effectwe pressure, 
Pmn* up to the maximum effective pressure, p^^^^. 

4.4.2 Actuating mechanism 

The actuating mechanism of the sprinkler shall oper- 
ate in accordance with 7 6 at any inclmatiof) of the 
riser up to 10" from the vertical. 
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5 General test conditions 



5.1 Sampling and acceptance tests 



5.1.1 Type test 

The test specimens shall be taken at random by the 
test laboratory representative from a quantity of at 
least 20 sprinklers. The number of test specimens 
required for each test shall be as specified in table 1 

If the number of defective specimens in the sample 
does not exceed the acceptance number specified in 
table 1, the sample shall be considered as complying 
with the requirements of this part of ISO 7749. If the 
number of defective specimens in the sample is 
greater than the acceptance number, the sample shall 
be considered as not complying with the require- 
ments of this part of ISO 7749. 



51.2 Acceptance tests 

When acceptance of manufacturing lots or of ship- 
ments is required, conduct the sampling in accord- 
ance with ISO 2859-1: 1989. based on acceptabis 
quality level (AOL) 2,5 and special inspection level S-4. 

Test all the test specimens in the sample, selected 
at random as provided for in table ll-A of 
ISO 2859-1:1989, as specified in 6.3. 

The shipment or manufacturing lot complies with this 
part of ISO 7749 if the number of defective speci- 
mens found in the test does not exceed the accept- 
ance number specified in ISO 2859-1. 

For the other tests, select the test specimen at ran- 
dom to conform with the number specified in table 1 . 
The shipment or manufacturing lot is considered to 
comply with this part of ISO 7749 if the number of 
defective specimens found in the other tests does not 
exceed the acceptance number specified in table 1 . 



Table 1 — Rewired number of test specimens and acceptsnce number 



Clause number 


Subject of test 


No, of test 
specimens 


Acceptance No. 


4 


General requirements 






4.1 


Materials 


3 





4.2 


Constnjction and workmanship 


3 





4.3 


Threaded connections 


3 





4.4 


Performance requirements 


3 





6 


Strength tests 






6.1 


Construction and parts 


3 





6.2 


Resistance of threaded connections 


3 





6.3 


Resistance to hydrostatic pressure 


3 





6.4 


Resistance to hydrostatic pressure at high 
temperature 


3 





6.5 

7 


Watertightness 
Operating tests 


3 





7.1 
7.2 


Uniformity of rotation speed 
Uniformity of flowrate 


3 
1) 



1) 


7.3 


Distribution characteristics 


2 





7.4 


Effective diameter of coverage 


2 





7.5 
7.6 


Trajectory height 

Range of effective pressure 


2 
2 






8 


Durability 


2 





1 ) Number of test specimens and acceptance conditions in accordance with ISO 3951 . 
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It is not necessary to perform the tests in 7.3 and 
clause 8 within the framework of the acceptance 
tests if a type test has been carried out for the same 
sprinkler model and provided that the manufacturer 
has not introduced structural changes in the sprinkler 
since the type test. 

The manufacturer shall give proof that no changes 
have been made in the product to obviate the need 
to perform type tests. 



Table 2 ^ Test pressure 



5.2 Accuracy of measuring devices 

The allowable deviation of the measuring devices 
from their true values shall be as follows: 

pressure: ± 2 % 

flowrate: ± 1 % 

Measure the rotation velocity with a stopwatch, 
graduated in divisions of 0,1 s. 



Equivalent nozzle 
diametsri), d 

mm 


Test pressure 

kPa 


d<2 


200 


1 l^d^l 


300 1 


l<d^20 


400 


d>20 


500 


1) The equivalent nozzle diameter is calculated in ac- 
cordance with annex A. 



6 Strength tests 

6.1 Test of construction and parts 

Dismantle the sprinkler and check its parts visually. 
The parts shall show no manufacturing defects, such 
as bubbles, cracks or projections. 



6.2 Test of resistance of threaded 
connections 



5.3 Test pressure 

Determine the test pressure of the sprinkler as the 
typical operating pressure declared by the manufac- 
turer. If the operating pressure is given as a range of 
pressures, or in the absence of such declaration, the 
test pressure shall be determined in accordance with 
table 2. 



6.2.1 Threaded connections to riser 

For sprinklers made of metal, the threaded connection 
shall withstand a torque of 50 N-m for threads up to 
25 mm as specified in ISO 7-1 without showing signs 
of damage and a torque of 100 N-m for threads 
greater than 25 mm without showing signs of dam- 
age. 

6.2.2 Nozzle threads intended for threaded 
connection 

The nozzle threads shall withstand a torque of 5 N-m 
without showing any signs of damage to the nozzle 
or sprinkler. 



5.4 Test liquid 

Conduct the tests using water that has passed 
through a filter with a mesh as recommended by the 
manufacturer for normal field conditions; in the ab- 
sence of such a recommendation, the water used 
shall first be passed through a filter with apertures of 
0.4 mm. 

Unless otherwise noted, perform the tests with water 
at ambient temperature. 



6.3 Test of resistance to hydrostatic 
pressure at ambient temperature 

6.3.1 Connect the sprinkler to the test rig according 
to the recommendations of the manufacturer for fiekl 
assembly and plug the nozzles such that no leakage 
occurs at the connection during the test. 

Check that no air remains in the system, then gradu- 
ally increase the water pressure, beginning with one- 
quarter of the test pressure in stages of 100 kPa. 
holding the system pressure for 5 s at each pressure 
stage. 
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For metal sprinklers, increase the water pressure to 
twice the maxinnunn effective presure, p^x* ^^^ 
maintain it at that level for 10 min at ambient 
temperature. 

For plastics sprinklers, increase the water pressure to 
twice the maximum effective pressure, Pf^^, and 
maintain it at that level for l h at ambient tempera- 
ture. 



6.3.2 No defects in the sprinkler body shall appear 
during the test and no leakage shall occur through the 
sprinkler body or its gaskets. 



NOTE 
in 6.5. 



This does not include the rotary bearing covered 



6.4 Test of resistance to hydrostatic 
pressure at high temperature 

6.4.1 Connect the sprinkler to the test rig in accord- 
ance with the recommendations of the manufacturer 
for field assembly and plug the nozzles, Ensure that 
all connections are tight so that no leakage occurs 
during the test. 

While the sprinkler is immersed in water at 60 "C, al- 
low it to fill with water and check that no air remains 
in the system. 

Connect the test assembly to a hydraulic pressure 
source and increase the pressure from zero up to the 
maximum effective pressure, p^a^' within a period of 
about 15 s. 

Maintain the maximum effective pressure for a period 
of 

1 h for sprinklers made of metal; 

24 h for sprinklers made of plastics. 

Remove the sprinkler from the hot water bath and 
apply a pressure at the inlet equal to the test press- 
ure. When technically possible, manually rotate the 
sprinkler two full rotations within 1 min and inspect 
for leakage through the sprinkler body and its con- 
nections. 



6.4.2 The sprinkler and Its parts shall withstand the 
test pressure without being damaged, no leakage 
shall occur through the sprinkler body or its con- 
nections, and the sprinkler shall not separate from the 
assembly. 



6.5 Test of watertlghtness 

6.5.1 Watertlghtness of sprinkler 

6.5.1.1 Perfomi this test with nozzles whose size is 
In the mid-range of the range of nozzles made avail- 
able by the manufacturer for the specific sprinkler. 

Connect the sprinkler with its nozzles to the test rig 
in accordance with the recommendations of the 
manufacturer for field assembly. 

Perform this watertlghtness test after 24 h of sprink- 
ler operation at the test pressure ±10 %. 

Increase the water pressure at the sprinkler inlet from 
p^^fy to p^3^ in steps of 100 kPa and maintain the 
pressure at each step for 1 min. 

Throughout the test, collect leakage through the ro- 
tating bearing of the sprinkler by suitable means. 

6.5.1.2 Watertlghtness shall meet the following re- 
quirements: 

a) for sprinklers with a nominal flowrate> 250 l/h, 

the leakage rate through the rotary journal bearing 
shall not exceed 2 % of sprinkler flowrate at the 
test pressure; 

b) for sprinklers with a nominal flowrate < 2S0 l/h, 

the leakage rate shall not exceed 5 l/h. 

There shall be no leakage through the threaded con- 
nection to the supply line. 

6.5.2 Watertlghtness of nozzle connection 

6.5.2.1 Plug the sprinkler nozzle or nozzles in the 
test assembly and install the sprinkler in the test as- 
sembly. Tighten threaded nozzles to the torque 
which, expressed in Nm, Is numerically equal to the 
equivalent nozzle diameter, in millimetres. Connect 
the nozzle or nozzles intended for connection to the 
sprinkler by other means in accordance with the 
manufacturer's instructions. Do not use additional 
sealing materials unless specified by the manufac- 
turer for normal installation. 

Check that no air remains In the system, then in- 
crease the water pressure gradually from the mini- 
mum effective pressure, p,^^f^, to the maximum 
effective pressure, Pr^^^. Maintain this pressure for 
10 min at ambient temperature. 

6.5.2.2 Leakage through the connection of the 
nozzle to the sprinkler shall not exceed p,25 % of the 
sprinkler nominal fiowrate. 
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7 Operating tests 

Perform separate tests for each sprinkler nozzle or 
combination of nozzles. 

The pressure shall not vary by more than ± 4 % dur- 
ing the operating test. 

7.1 Test of uniformity of rotation speed 

7.1.1 This test applies to sprinklers with rotation 
speeds slower than one rotation per 20 s. 

7.1.2 With the sprinkler mounted on a vertical riser, 
operate the sprinkler at its test pressure and measure 
the time required for each quarter revolution sepa- 
rately. Repeat the measurements over five revol- 
utions. 

Calculate the average time required for a quarter rev- 
olution and the greatest deviations, expressed as a 
percentage, from the average. 

7.1.3 The extreme deviations from the average shall 
not exceed ±12%. 

7.2 Test of uniformity of flowrate 

7.2.1 Test the sprinklers of one test sample for uni- 
formity of flowrate at the test pressure, while 
mounted on risers, or on connecting devices rec- 
ommended by the manufacturer. Mount each sprink- 
ler on the test installation and measure its flowrate 
with the test pressure given in 5.3. 

7.2.2 The sample shall comply with the require- 
ments of ISO 3951, shall have an acceptable quality 
level (AQL) of 2.5 % and shall have upper and lower 
specification limits as follows: 

a) 7 % for sprinklers with nominal flowrates up to 

250 l/h; 

b) 5 % for sprinklers with nominal flowrates ex- 

ceeding 250 l/h. 

7.3 Test of distribution characteristics - 

Perform the test of distribution characteristics as 
specified in ISO 7749-2. 

Operate the sprinkler for a minimum of 1 h while 
maintaining the test pressure at the inlet to the 
sprinkler. 



Measure the quantity of water collected in each of the 
collectors. 

Calculate the water application rate, h, in millimetres 
per hour, from the equation: 



where 

V 



t 



X2L10.X-1 
A T 



is the volume, in cubic centimetres, col- 
lected in each collector; 

is the area, in square centimetres, of the 
collector opening; 

is the test duration, in hours. 



Plot the curves for all the collectors which were 
measured as a function of the distance of each col- 
lector from the sprinkler along the radius. 

7.3.1 All sprinklers 

7.3.1 .1 Perform the test along one radius and at no 
wind (see ISO 7749-2). Draw the distribution curve of 
three sprinklers and calculate the average distribution 
curves (see figure 3). 

7.3.1.2 The sprinklers shall meet the following re- 
quirements, 

a) No point on the distribution curve of the tested 

sprinklers shall deviate by more than the greater 
of ± 0,25 mm/h or ± 10 % from the correspond- 
ing point on the average distribution curve. 

b) No point on the average distribution curve shall 

deviate by more than the greater of 
±0,25 mm/h or ± 10 % from the corresponding 
point on the distribution curve supplied by the 
manufacturer. 

7.3.2 Sprinlders with flowrates greater than 
250 l/h 

Test the distribution uniformity of sprinklers by the 
full field method or by the radius method (see 
ISO 7749-2). 

Perform the tests and the calculations of uniformity 
of distribution according to the conditions specified in 
table 3. 

Calculate the coefficient of distribution uniformity 
(CDU) of the sprinkler by the Christiansen method 
(see ISO 7749-2:1 990, annex A). 
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7.4 Test of effective diameter of coverage 

7.4.1 Measure the effective diameter of coverage 
at the test pressure declared by the manufacturer. 
The test may be performed, as specified in 7.3, either 
by the full field method or by the radius method. 

When testing by the full field method, calculate the 
effective diameter of coverage from the average of 
the measurements along four directions, at 90" 
angles to each other, at which the collectors were 
placed (two rows in each direction). 



Whentesting by the radius method, calculate the ef- 
fective diameter of coverage as the average of four 
measurements made when the sprinkler base is ro- 
tated a quarter-revolution (90") about its axis for each 
measurement, or by placing the collectors along four 
radii at a 90'' angle to each other; altemativeiy, a single 
radius may be used when tested indoors under no 
wind conditions. 

Measure the effective diameter of coverage (see 3.9 
and 3.10). 






1 Distribution curves of three 
I different sprinklers 

Average distribution curve 




Distance of collector from sprinkler, m 



Figure 3 — Distribution curve 



Table 3 — Uniformitv of distribution 



Wind velocity 


Pressure 


Sprinkler spacings 


0.9 m/s max. ^^ 


Three different pressures in multiples of 
50 kPa, at the beginning, middle and end of the 
range of the effective pressure declared by the 
manufacturer 


Three consecutive sprinkler spacings by agree* 
ment with the manufacturer 


1 ) Sprinklers with normal trajectory angle may be tested by the full field method at a wind velocity of 2 m/s max. (but the 
manufacturer shall specify In his catalogue the wind velocity at which the test was conducted). 
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7.4.2 The effective diameter of coverage shall not 
vary from the effective diameter of coverage declared 
by the manufacturer by more than ± 5 %. 

7.5 Test of trajectory height (for sprinklers 
with iow trajectory angle) 

7.5.1 Measure the trajectory height at the test 
pressure, at the minimum effective pressure, and at 
the maximum effective pressure while the sprinkler 
is in operation. 

7.5.2 The trajectory height of the water stream shall 
not exceed the height declared by the manufacturer. 

7.6 Test of range of effective pressure 

7.6.1 Before performing this test, keep the sprinkler 
immersed in water, maintained at 60 "C, for 1 h. Then 
operate the sprinkler for 10 min at the test pressure. 
Mount the sprinkler on the riser as recommended by 
the manufacturer for field service. Increase the water 
pressure from zero to the pressure at which the 
sprinkler begins to rotate steadily in one direction. 
Operate the sprinkler at this pressure for 2 min. In- 
crease the water pressure gradually to the maximum 
effective pressure, p^^- '^^^^ operate the sprinkler at 
this pressure for 1 min. 

Repeat the test with the sprinkler inclined 10" from 
the vertical. 

7.6.2 The sprinklers shall rotate consistently in one 
direction throughout the entire range between the 
minimum and the maximum effective pressures. 



8 Durability tests 

Operate the sprinkler for 2 000 h at the maximum ef- 
fective pressure, p^^. Operate the sprinkler continu- 
ously for 4 to 5 days, then stop it for 1 to 2 days, in 
alternating sequence, until a total of 2 000 h of oper- 
ation has been reached. 

After operating the sprinkler for 2 000 h, check and 
test the sprinkler as specified in 8.1 to 8.6. 

8.1 Test construction and parts as in 6. 1 . 

8.2 Test resistance to hydrostatic pressure as 'in 
6.3. 

8.3 Test watertightness, as in 6.5.1, except that the 
allowable leakage (6.5.1.2) is doubled. 



8.4 Test the flowrate of the sprinkler at the test 
pressure where it shall not vary by more than ± 8 % 
from the nominal flowrate of the sprinkler before 
performing the durability test. 

8.5 Test uniformity of rotation speed as in 7.1, ex- 
cept that the extreme deviation from the average 
(7.1 .3) shall not exceed ± 20 %. 

8.6 Test distribution characteristics as specified in 
7.3 under the same conditions as before the durability 
test. The following deviations are permissible. 

a) For all sprinklers, the allowable deviation from the 
distribution curve supplied by the manufacturer is 
20 %. 

b) For sprinklers with nominal flowrates greater than 
250 l/h, the coefficient of distribution uniformity 
ICDU) shall not differ by more than - 10 % from 
the CDU calculated in accordance with one of the 
methods described in 7.3.2. 

9 Marking 

9.1 Sprinklers 

Each sprinkler shall bear clear and permanent marking 
including the following infomnation: 

a) name of manufacturer or the manufacturer's reg- 
istered trademark; 

b) catalogue identification symbol; 

cl on low trajectory angle sprinklers, the trajectory 
angle; 

d) nozzle position (if it affects sprinkler operation). 

9.2 Nozzles 

Each nozzle shall bear clear and permanent marking 
including the following information: 

a) equivalent nozzle diameter, to the nearest 
0.1 mm, as calculated in annex A; 

b) connect nozzle position, if it affects sprinkler oper- 

ation. 

An explanation of the nozzle mark shall be given In the 
manufacturer's catalogue. 

NOTE 8 One of the marks may t>e an identifying colour, 
provided that it is described in the manufacturer's cata- 
logue. 
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10 Data to be supplied by manufacturer 

The manufacturer shall provide the purchaser with 
suitable information on rotating sprinklers, in the form 
of catalogues, instmctions and data sheets, all bearing 
marks of identification and date of issue. 

10.1 General Information and Instructions 

The manufacturer shall provide the following general 
infomnation and instructions: 

a) catalogue number of sprinkler; 

b) size of sprinkler connecting threads and specifi- 
cation for connection to supply piping; 

c) limitations of sprinkler use, such as fertilizers, 
chemicals and water quality; 

d) integral means of protection provided against 
abrasion by sand or other particles, if any; 

e) instructions for assembly of nozzle in correct 
position, if this affects sprinkler operation; 

f) list of spare parts and a statement as to the ma- 
terials from which the sprinklers are made; 

g) explanation of any code used in the manufac- 
turer's catalogue or information sheets if any 
marking is in code; 



h) information enabling the purchaser to determine 
the trajectory angle and trajectory height for dif- 
ferent combinations of sprinklers ahd nozzles, 

10.2 Operating data 

The manufacturer shall provide the following operat- 
ing data for each nozzle or assembly of nozzles; the 
data shall be based on the results of tests performed 
in accordance with this part of ISO 7749: 

a) on request, for sprinklers with nominal flowrates 
exceeding 250 l/h, the values of the CDU for the 
recommended combinations of sprinkler spac- 
ings, nozzles and effective pressures, at specific 
wind conditions; 

b) distribution curves for all sprinklers; 

c) test pressure; 

d) minimum and maximum effective pressures; 

e) flowrates at various effective pressures; 

f) effective diameter of coverage at various effective 
pressures; 

g) trajectory angle; 

h) trajectory height for sprinklers with low trajectory 
angle at the test pressure, and at p^nax a^^d p^^; 

i) instructions for assembly, operation, maintenance 
and storage. 
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Annex A 

(normative) 

Flowrates and their equivalent nozzle diameters 



The equivalent nozzle diameter is calculated on the 
basis of measured flowrate at the test pressures 
specified in table 2. 

The equivalent nozzle diameter is determined by the 
average flowrate obtained from the measured flow- 
rates of five nozzles. 

Table A.I shows a number of flowrates and their 
equivalent nozzle diameters. 

The equivalent nozzle diameter, d, In millimetres, 
when greater than 10 mm, is given by the equation: 



where 
4 



'■■ 



ncyjo.lgp 



1 OOP 
60 



is the flowrate, expressed in cubic metres 
per hour, of the sprinkler with nozzle; 

is the flow coefficient of the nozzle 
{c = 0,9 for the purpose of calculating the 
equivalent nozzle diameter); 

is the acceleration due to gravity 
(9.81 m/s^); 

is the test pressure, in kilopascals. 
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Table A. 1 — Flowrates and 


equivalent nozzle diameters 




Test pressure 


200 kPa 


300 kPa 


400 kPa 


Rowrat* 


Equivalent 

nozzle 

diameter 

mm 


Ftowfate 

m> 


Equivalent 

nozzle 

diameter 

mm 


Howrafte 


Equivalent 

nozzle 

diameter 

mm 


Rowrat* 

m'/h 


Equivalent 

nozzle 
diameter 

mm 


0,05 


1 


0.25 


2 


1.31 


4.6 


4,01 


7.5 


0,061 


1,1 


0.3 


2.2 


1,42 


4,8 


4,56 


8 


0,073 


1.2 


0,36 


2.4 


1.54 


5 


5,15 


8.5 


0,085 


1,3 


0,39 


2,5 


1,67 


5,2 


5,77 


9 


0,1 


1,4 


0,42 


2,6 


1.8 


5,4 


8,43 


9,5 


0,113 


1,5 


0,48 


2,8 


1.94 


5,6 


7,13 


10 


0,129 


1,6 


0.56 


3 


2,08 


5,8 






0.146 


1.7 


0,63 


3,2 


2.22 


6 






0,163 


1,8 


0',71 


3,4 


2.37 


6,2 






0,182 


1.9 


0.8 


3,6 


2,53 


6,4 










0,89 


3.8 


2,69 


6.6 










0,99 


4 


2,85 


6,8 










1.09 


4.2 


3,02 


7 










1,2 


4,4 
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(Continued fmm second cover) 

The technical committee responsible for the preparation of this Indian Standard reviewed the 
provisions of the following ISO standard and decided its acceptability for use in conjunction with this 
standard: 

International Standard Indian Standard Degree of 

Correspondence 

ISO 3951 : 1989 Sampling procedure IS 2500 (Part 2) ; 1965 Sampling in- Not equivalent 

and charts for inspection by vari- spectlon procedure : Part 2 Inspection, 
ables for percent non conforming » by variables for percent defective 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off 
in accordance with IS 2 ; 1960 'Rules for rounding off numerical values (revised)'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 

BIS Certification Mark — Each rotating sprinkler may also be marked with BIS Standard Mark. 

The use of BIS Standard Mark is governed by the provisions of Bureau of Indian Standards Act, 1986 
and the Rules and Regulations made thereunder. The details of conditions under which the licence 
for the use of Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution csiablishcd under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced m any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
of Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
referring to the latest issue of 'BIS Handbook' and 'Standards Monthly Additions'. 

This Indian Standard has been developed from Doc: No. FAD 54 ( 576 ). 
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AMENDMENT NO. 1 SEPTEMBER 2000 

TO 

IS 12232 ( PART 1 ) : 1996/ISO 77494 : 1995 

IRRIGATION EQUIPMENT — ROTATING SPRINKLER 

PART 1 DESIGN AND OPERATIONAL REQUIREMENTS 
( First Rtvision) 

( Second cover page, National Foreword^ para 4 ) — Inseit the following 
paragraph between paragraphs No. 4 and S: 

'In order to ensure the performance of rotating sprinklers in the field a 
minimum value of Coefficient of Unifonnity Distribution (CDU) has been 
specified In addition to the requirements given in ISO 7749-1 :1 995/ 

{Page 7, clause 7 JJ, para 3 ) — Insert the following paragraph at the end: 

'Coefficient of Unifonnity Distribution (CDU) of an individual sprinkler, 
when determined by method given in A-3 or A-5 of IS 12232 (Part 2) for 
overlapping Individual sprinkler patterns for simulated fiekl conditions, 
shall not be less than 80 percent/ 
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